Objective: Few published data are available on the feeding practice of younger children in Tibet. Our study investigated feeding pattern of younger Tibetan children. Design and subjects: The study was a cross-sectional survey conducted in Tibet. A sample of 1655 children younger than 36 months old and their mothers was obtained by stratified multistage cluster random sampling method. Mothers were interviewed to collect information on feeding practice by a designed family questionnaire including initial time and duration of breastfeeding and time, frequency and types of complementary foods introduced. Results: Most of the children was ever or being breastfed at the time of interview. The median duration of breastfeeding was 26 months. The prevalence of almost exclusive breastfeeding for 4 months was 20.1%. Mothers' age and education, child's residence, and introduction of egg, fresh milk and milk powder were strongly associated with the duration of breastfeeding. The partial feeding was a main pattern in the first 6 months of life. Zanban and porridge were offered at about 1 month after birth. By 6th month, less than 25% of children were fed protein foods such as egg and meats and only near 20% of children were fed fresh vegetables. Bean products, fish and chicken were seldom offered to children. Conclusions: We conclude that although they were breastfed for long time, complementary feeding practice of Tibetan children was disadvantaged, especially of rural children. Improvement of monotonous complementary foods and timely introduction should be stressed in local programmatic nutritional interventions. 
Introduction
Malnutrition is still a public health problem in China. The food and nutrition survey of China in 1998 showed that Chinese children under 5 y had 10% of underweight and 27% of stunting. The figures for rural children were 13 and 27%, respectively (National Working Committee on Children and Women, 2001 ). Among Tibetan children younger than 3 y old, the distributions of height for age and weight for age shifted downward compared with WHO/NCHS reference. The prevalence of underweight and stunting was 23.7 and 39%, respectively, and malnutrition increased rapidly after 3 months old and reached a peak in second years after birth, which suggested to consider the effect of specific environmental factors on growth pattern such as feeding practice (Dang et al, 2004) . Unfortunately, few published information on feeding practice of Tibetan children could be available now. We try to provide a basic description and analysis on feeding practice of younger Tibetan children including breastfeeding and introduction of complementary foods using data from a baseline health survey in Tibet.
Subjects and methods

Data and design
The data used here are from a baseline health survey conducted between August and September in 1999 on basic health and maternal and child health care of Tibet. A crosssectional design was adopted and a sample was obtained using a stratified multistage cluster random sampling method from seven administrative districts of Tibet such as Lhasa, Nyingchi, Xigaze, Lhokha, Chamdo, Nagchu and Ngari, including two cities (Lhasa and Xigaze city) and 74 counties. For rural areas, study areas were stratified by district. Counties were sampled from each district based on population size of each district in 1998 and five townships from each sampled county. Administrative Committee of Inhabitant was used as the stratifying unit for urban areas. The study subjects for maternal and child health care were the children younger than 36 months old and their mothers. We estimated a sample size of 1600 children, which was calculated according to two-tailed a ¼ 0.05, assumed 20% prevalence of underweight for Tibetan child population (72% admissible error) (Research Working Group on Growth and Development of Children in 9 Municipal Areas, 1996) and 90% response rate. These mothers and their children were interviewed face to face by trained professional interviewers. This study was approved by the ethical committee of Xi'an Jiaotong University. Total 29 sampled counties including 145 sampled townships were obtained, where mean altitude is 3850 m with a range from 2300 to 5400 m. In total 1657 children were obtained from the survey with complete information. With exclusion of two children more than 36 months old, 1655 eligible children were left. Data were aggregated according to types of residence: urban areas (Lhasa and Xigaze) and rural areas (townships). Rural areas were further subdivided into agricultural and pastoral areas.
Feeding information and definitions
In this survey, a face-to-face interview was conducted for mothers and their children to collect related data including child health care, child morbidity, child anthropometry, feeding information and mother's health care and so on. Moreover, related information of family background and environments including altitudes was also collected. When necessary, fathers were asked to help mothers provide family background information. A designed family questionnaire was used for the data collection. In this paper, we mainly made use of feeding data, which covered breastingfeeding practice including initial time and duration of breastfeeding and complementary feeding practice including the time, frequency and types of introduced food. All feeding information was obtained by interviewing mothers of study children. Several feeding-related definitions were used in our study (Piwoz et al, 1996) . Breastfeeding means infants and children were receiving or have experienced breast milk of mother at the time of interview. Almost exclusive breastfeeding means infants and children received nothing but breast milk of mother and water. Water intake is common in Tibetan infants, so we used this indicator to estimate approximately status of exclusive breastfeeding. Owing to the rapid drop in the prevalence of exclusive breastfeeding after 4 months, we estimated status of exclusive breastfeeding for 4 months. Partial breastfeeding means other foods such as milk products and cereals were provided to infants and children besides breast milk. Artificial feeding means infants and children were fed only milk products or cereals after birth. Weaning means infants and children have experienced breastfeeding, but stopped at the time of interview. In the prevalence estimate of each feeding pattern, the denominator was the number of infants and children in the sample who were the defined age or older so that only infants or children with completed behavior were included in the denominator.
Quality control
The interviewers (physicians from local MCH stations or teachers from Faculty of Public Health, Xi'an Jiaotong University) were trained to standardize questionnaire administration including lectures and practices in the field before commencement of the survey. A pilot survey was performed before the formal survey to acquire the necessary information and test family questionnaire items. All data for analysis were from formal survey. Seven investigation teams were established for seven districts, each consisting of four members and a supervisor. Of the members, at least two were Tibetan who can communicate freely in both Tibetan native language and Chinese and were responsible for enquiring mothers in Tibetan language. Verbal consent was obtained from parents or mother of each child. During survey, a checking system was applied including checking in the field by interviewer oneself, checking with each other and supervisor checking. Personnel from local hospitals and health offices assisted in organization of investigation and explanation of procedures to subjects. Subjects were reinterviewed when transcription or logical questions and missing values were found. Accurate age of child was collected from Permanent Residence Registration and/or Record of Scheming Immunization where birth date was recorded. When necessary, Tibetan lunar calendar dates were converted to Gregorian calendar dates.
Statistical analysis
Database was established using Epi info version 6 (CDC, Atlanta, GA, USA) and duplication was adopted for data entry. Frequency was used to describe categorical variables. 
Results
Characteristics of the sample
The sample included 846 boys and 809 girls. Most of the children (98.2%) belonged to Tibetan nationality. Owing to very small number of children with other nationality (such as Han, Hui, Mengba, Luoba and Naxi), their data were included in the analysis. In all, 86.2% of children resided in rural areas and 13.8% in urban areas. Among 1426 rural children, 54.6% was residents in agricultural areas and 45.4% in pastoral areas (Table 1) . In all, 6.4% percent of families usually made a living on farming or animal-raising. Most of the children (77%) were born at home. A total of 60% mothers had previous experience of feeding babies. The average duration of education of parents of children was 1.9 y for mothers and 3.2 y for fathers.
Breastfeeding status
Most of the children (95.4%) of the sample was ever or being breastfed at the time of interview, whereas just 4.6% were fed artificially. The median time to start breastfeeding was 3 h after birth. Less than 15% of children started breastfeeding within half an hour after birth. In all, 438 children have been weaned at the time of interview and reported that the median age of weaning was about at 14th month. Analysis on reasons for termination of breastfeeding reported by mothers showed that rural mothers weaned their children before 6 months (n ¼ 59) mainly due to two reasons of 'not enough breast milk' (36.2%) and 'mother need to work' (36.2%), but after 6 months (n ¼ 293) 'mother was pregnant' (21.5%) became a outstanding reason besides reasons of 'mother need to work' (36.2%) and 'it was right time to stop breastfeeding' (18.4%). In contrast, urban mothers reported three main reasons to terminate breastfeeding before 6 months (n ¼ 27) as 'poor healthy of mother and child' (25.9%), 'not enough breast milk' (25.9%) and 'mother need to work' (22.2%). After 6 months (n ¼ 59) urban mothers stopped breastfeeding mainly due to two reasons of 'it was right time to stop breastfeeding' (40.7%) and 'mother need to work' (18.6%). The method of Kaplan-Meier was used to contrast the duration of breastfeeding of children in different residences ( Figure 1 ). Three main weaning ages were at 12th, 18th and 24th month, respectively. The median duration was 26 months. Urban children tended to be weaned significantly earlier than rural children and rural children keep longer breastfeeding (Po0.01). Most of the rural children were breastfed for 12 months, but thereafter children in pastoral areas tended to keep breastfeeding longer compared with those in agricultural areas (Po0.01). Some factors significantly related to the duration of breastfeeding were found by Cox's regression model ( Table 2 ). The mothers with higher education tended to wean their children earlier. Those older mothers were inclined to prolong breastfeeding. Urban children were breastfed shorter than rural children. Children living at high altitudes tended to be breastfed longer than Feeding practice, breastfeeding, complementary feeding and high altitude S Dang et al those at low altitudes. Introduction of fresh milk, milk powder and egg was linked with breastfeeding duration significantly. In all, 1544 children more than 4 months old were selected for the analysis of almost exclusive breastfeeding for 4 months ( Table 3 ). The percentage of children who were breastfed exclusively for 4 months was 20.1%. There was no difference found between both genders. However, the prevalence was related to children's residence. The children who resided in rural areas or pastoral areas had a higher prevalence of exclusive breastfeeding. The higher altitude children resided at, the more children were breastfed exclusively.
Feeding pattern in the first 6 months of life We analyzed feeding pattern in first 6 months of 1462 children aged more than 6 months. More than half of the children (56.4%) were breastfed exclusively by the 1st month, but 38.5% had been fed other foods. The remaining 5.1% of children were fed artificially. The percentage of exclusive breastfeeding declined rapidly to 35% by the 2nd month. Only 19.7% of children kept exclusive breastfeeding by the 4th month when most of the children (70.7%) had been fed other foods. Weaning arose in 2nd month after birth and by the 6th month 84 children (5.7%) had been weaned. There was no difference found in feeding pattern between both genders, except that girls had a little higher percentage of exclusive breastfeeding by the 1st month than boys. Figure 2 shows feeding patterns of children in different residences. There was no significant difference in feeding patterns between urban (n ¼ 199) and rural children (n ¼ 1263) and between agricultural (n ¼ 694) and pastoral children (n ¼ 569) in the 1st month of life. Thereafter, significant difference happened and the number of children breastfed exclusively deceased rapidly, especially for urban children. By the 6th month, 12.8% of rural children were still breastfed exclusively compared with 3% of urban children (Po0.01). More urban children were weaned than rural children. More children in pastoral areas were exclusively breastfed than those in agricultural areas (Po0.01). However, there was similar percentage in weaning and artificial feeding for agricultural and pastoral children.
Introduction of complementary foods
The median time to start complementary food for children was at about 1 month after birth. The food introduced earliest was Zanba (a traditional Tibetan food that is semisolid or solid mixture of cooked highland barley powder and butter tea) and porridge, and fresh milk or milk powder followed. Averagely, introduction of egg, meat and fresh vegetables was at 7th, 9th and 12th month, respectively. Table 4 shows percentage of children introduced each complementary food from 4 to 12 months. Most of the children had been offered Zanba (81.2%) and porridge (67.4%) by the 4th month but the percentage of children fed other foods was very low. By the 6th month, more foods were introduced and more than 20% of children were fed protein foods including egg, meat, fresh milk and milk powder. After 9 months, introduction of meat and fresh The number of infants in the sample who were either 4 months old or older, that is, infants aged o4 months were excluded from the denominator.
Feeding practice, breastfeeding, complementary feeding and high altitude S Dang et al vegetables increased greatly. By the 12th month, nearly half of the children were fed egg and fresh milk and 78.4% were fed meat. The percentage of children offered fresh vegetables increased to 70.4%. Bean products, fish and chicken were not common foods to be introduced. In all, 5.2% were fed bean products, 6.2% fish and 13.5% chicken by the 12th month. By the 6th month, the percentage of urban children who were fed all kinds of complementary foods except fresh milk and porridge was significantly higher than that of rural children. More urban children were offered milk powder and formula than rural children. The percentage of children in pastoral areas who were fed fresh milk was higher significantly than that of those in agricultural areas, but fewer children in pastoral areas were fed egg and milk powder. There was no difference in th introduction of meat and fresh vegetables between agricultural and pastoral children (Table 5) .
Discussion
To our knowledge, there has been lack of detailed data on feeding pattern and its effect on nutrition of Tibetan child population. Our study provides basic data on feeding practice of younger Tibetan children. Breast milk is the best The number of infants in the sample who were either 4 months old or older, that is, infants aged o4 months were excluded from the denominator.
Feeding practice, breastfeeding, complementary feeding and high altitude S Dang et al food for all infants and breastfeeding should be the first choice for feeding babies (World Health Organization, 1998) .
Although most children were breastfed in Tibet, the duration of exclusive breastfeeding was quite shorter. WHO recommends that the prevalence of exclusive breastfeeding for 4 months should be more than 80% (World Health Organization, 1998). However, the approximately estimated figure for Tibetan children was only 20.1%, 10.6% for urban children and 21.5% for rural children. In China, this figure was about 19.9% for urban children and 24% for suburban children (Research Working Group on Growth and Development of Children in 9 Municipal Areas, 1996) . A survey conducted in poor rural areas of western China indicated about 66.1% of exclusive breastfeeding for 4 months for rural children (Zeng et al, 2002) . Generally, mothers prefer exclusive breastfeeding in poor rural areas of China because breast milk is the most economical food and easy access. The fact of lower exclusive breastfeeding in Tibet seems very special, which implied that traditional customs and dietary habits might play a role in breastfeeding practice of Tibetan children. An interesting finding was that more children living at higher altitudes were breastfed exclusively than those at lower altitudes. However, it did not likely mean there was a direct causal relationship between altitude and duration of exclusive breastfeeding. Our survey showed that people living at high altitudes tended to be of lower socioeconomic status than those living at low altitudes. For example, we limited our analysis to rural areas and then found that 62.7% of families at 3500-4000 m made a living on only farming or animal raising but at more than 4500 m this figure ascended to 80% (Po0.01). Moreover, percentage of illiterate mothers increased with altitude increase: 41.3% (o3000 m), 42.7% (3000mÀ), 57.5% (3500mÀ), 71.4% (4000mÀ) and 79.6% (4500mÀ) (Po0.01). However, well educated mothers tended to stop breastfeeding their children early. So we speculate the difference in distribution of socioeconomic factors across altitudes might be responsible for this association.
Although the prevalence of almost exclusive breastfeeding was lower, breastfeeding will still be predominant among younger children in Tibet because more than half children could be breastfed for 24 months, especially rural children. We explored further possible factors linked with the duration of breastfeeding and found that gender of children seemed not to influence duration of breastfeeding, while their residence was strongly associated with it. Urban mothers tended to wean their children earlier than rural mothers, which likely implied that changes of lifestyle caused by urbanization also happened in Tibet cities (Research Working Group on Growth and Development of Children in 9 Municipal Areas, 1996) . It was also found that young and well educated mothers tended to wean their children early, which suggested that proper health education on feeding practice should be carried out among the Tibetan women, especially for young couples. Although an association between the age of introduction of fresh milk, milk powder and egg and duration of breastfeeding was found by Cox's regression, it was cautious to make a causal interpretation because data did not give enough information. Some studies suggested that breastfed infants decreases their intake of breast milk when given nonbreast milk foods and fluids (Cohen et al, 1994; Brown et al, 1998; Hornell et al, 2001 ), but our consideration is that in our study setting the reported reasons of termination of breastfeeding before 6 months old were 'not enough breast milk ', 'mother need to work' or 'poor healthy of mother and child', which might mean that in these cases mothers were more prone to replace breast milk with fresh milk or milk powder to feed their children. So we assume that for our sample, fresh milk and milk powder were introduced as a result of reduced breastfeeding. Egg was offered at about 7th month. This is a time when the complementary foods were introduced to Feeding practice, breastfeeding, complementary feeding and high altitude S Dang et al breastfed infants, so it is possibly high risk that the duration of breastfeeding declines. Therefore, it is still a necessary suggestion for younger Tibetan children to keep breastfeeding when the complementary foods are introduced to them. Introduction of Zanba and porridge reduced exclusive breastfeeding obviously but they seemed not to obstruct the duration of breastfeeding, which was likely attributed to traditional dietary habit and customs. Tibetan child population could be breastfed for a longer time, but their complementary feeding seemed not optimal and there were two specific points found. One point is that certain foods were offered much earlier and partial feeding became a main feeding pattern for most of Tibetan children in the first 6 months of life. Tibet children began to be fed Zanba at about 1 month and by the 4th month more than 80% Tibetan children had been fed Zanba. The recent surveys in China showed that 80% of Chinese children were fed cereals by age of 6 months (He & Zhai, 2001; Liu et al, 2001) . WHO recommends that the optimal age of introduction of complementary foods is about 6 months (World Health Organization, 2002) . According to this reference, Tibetan children were offered complementary foods so early, mainly cereals such as Zanba and porridge. Studies suggested that earlier complementary feeding seemed not to improve younger child growth and nutritional status significantly compared with exclusive breastfeeding for 6 months (Cohen et al, 1994; Haider et al, 1996; Simondon & Simondon, 1997; Dewey et al, 1998 Dewey et al, , 1999 , but might decrease intake of breast milk and increase risk of morbidity such as gastrointestinal infection (Brown et al, 1989; Popkin et al, 1990; Oddy et al, 1999; Hornell et al, 2001) . However, there have been not evaluation of effect of early introduction of Zanba on Tibetan child nutrition and health. Zanba and butter tea is a traditional Tibetan food with high energy and are main course and drinking in Tibetan diet. Inclusion of Zanba in the complementary foods of younger children was affected by this dietary habit to some extent (Liu, 1988) . Another finding was that types of complementary foods were monotonous and some were offered late in the light of WHO recommendation. Zanba and porridge were main complementary foods. Egg and meat were source of protein but offered late. By the 6th month, less than 25% of children were fed these protein foods and even by the 9th month, this figure was still less than 50%. Access to fresh vegetables for Tibetan children seemed difficult. Only 17.4% of children were fed fresh vegetables by the 6th month. Comparatively, 64% of Chinese children were offered egg, 53% offered meats and 71% offered fresh vegetables when they were at age of 6th months (Liu et al, 2001) . Fresh milk and milk powder were possibly for early weaning babies. The formula was available for urban children rather than rural children. Bean products, fish and chicken were seldom fed to children, which might be due to Tibetan diet in that these foods are not included commonly.
The practice of complementary feeding was similar in different residences, but introduction of some foods varied with residence, which could be attributed to opportunity of access to the foods. Fresh vegetables are inaccessible well in pastoral areas with high altitude (Liu, 1988) . Urban children had an easier access to egg, milk powder, formula and fresh vegetables than rural children. However, fresh milk was more available in rural areas. Similarly, the children in pastoral areas seldom were fed egg and milk powder but more easily fed fresh milk. Although meat was one of the main foods in the Tibetan diet, rural children were less easily offered it compared with urban children, which economic constraints might be responsible for to some extent. It is suggested that this variation in residence should be paid attention in future nutritional interventions.
Owing to the cross-sectional study design and retrospective bias, we could not draw a direct epidemiological inference for causality between feeding practice and child growth. Moreover, partial feeding was a predominant pattern for our sample so comparison of effect of different feeding pattern on child growth was limited in statistics. However, we still assumed that this disadvantaged practice of complementary feeding might be responsible for poor nutrition of Tibetan children to some extent. As, on the one hand, our survey found a high malnutrition prevalence of 39.0% for stunting and 23.7% for underweight among Tibetan children and rapid increase of malnutrition after 3 months old (Dang et al, 2004) . On the other hand, some studies from China and Latin American also confirmed that feeding practices were strongly and significantly associated with child growth (Prentice, 1994 , Fu et al, 2000 and better feeding practices were more important for children of lower socioeconomic status (Ruel & Menon, 2002) .
In conclusion, according to our data there existed some disadvantages with complementary feeding although Tibetan children could be breastfed for quite long time. Younger Tibetan children could benefit from improvement of monotonous complementary foods and timely introduction. Under current condition, appropriate local programmatic interventions will be required to improve practices of complementary feeding while keeping breastfeeding. In practice, these interventions should take into account the local traditional dietary habit and improvement of access to variety of foods.
